The high frequency oscillation in voltage transformer (VT) is analyzed using an equivalent lumped circuit with FFT method. Such analysis has been regarded difficult since those used in high voltage distribution systems have a large number of turns. Figure 1 shows the cross-section of VT and its equivalent circuit. The inductances and capacitances are represented by matrices. Those constants are evaluated on turn-to-turn basis using the structural data. The dissipation constants are introduced considering the skin effect in the conductors and the dielectric loss in the insulation media. Analysis is performed for two examples: one is a simple 1000-turn model and another, an actual 6.6 kV, 50 VA VT with 44 layers.
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In the frequency domain analysis, the terminal impedance is obtained as a function of frequency. The frequency characteristic calculated for actual VT agrees well with the measured. Using the series of frequency data, the time domain analysis using inverse FFT technique yields the time-resolved voltage oscillaion within the winding. The analysis of interlayer voltages of the 1000-turn model subjected to a step voltage reveals that the interlayer voltage is highest at the spot where the surge enters. Figure 2 shows the interlayer voltages induced when an impulse of 100ns-rise time is applied to the actual VT. The analyzed waveforms resenble the experimental ones shown with broken lines. This shows the effectiveness of present method. It is noticed that the induced interlayer voltage level is highest not only around the entrance i.e. interlayer no.1 but also near the last part of the winding whose terminal is grounded.
Although the interlayer voltage level increases with the steapness of incoming surge voltage, it is found that the level estimated for the standard lignting impulse used for withstand testing of VT is within the insulation capability. The present technique hopefully provides an effective tool to be used in optmizing the insulation desigin of VT taking account the high frequency oscillations in the winding. * * * * *
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The high frequency oscillation in voltage transformer is analyzed using an equivalent lumped circuit with FFT method. Such analysis has been regarded difficult since those used in high voltage distribution systems have a large number of turns. The constants of equivalent circuit are evaluated on turn-to-turn basis. The frequency domain analysis is followed by the time domain using FFT technique. The both characteristics are verified by the experiment on a 6.6 kV voltage transformer. The nature of high frequency oscillation is shown for a simpler model. It is found the interlayer voltage is highest at the entrance of incoming surge. µ 0 100 kHz
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